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Patent claims 



1. 



Compounds of formula 1 



R1 




N 



R2 



H 



R3 



(1) 



R4 



O 



R5 



in which 

R1 is1-4C-alkyl, 

R2 is hydroxyl. 1-4C-alkoxy, 3-7C-<:ycloall<oxy. 3-7C-cycloalkylmethoxy. or 1-4C-alkoxy which is 

completely or predominantly substituted by fluorine, 
R3 Is hydroxyl, 1-4C-alkoxy, 3-7C-cycloalkoxy, 3"7C-cycloalkylmethoxy. or 1-4C-alkoxy which is 

completely or predominantly substituted by fluorine, 
or in which 

R2 and R3 together are a 1-20alkylenedioxy group, 

R4 is hydrogen, halogen, nitro. 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy, 

R5 is a radical of the formulae (a), (b) or (c) 



in which 

if R5 is a radical of the formula (a), 
either 

R6, R7, R8 and R9 independently of one another are hydrogen. 1-7C-alkyl, 3-7C-cycloalkyl, 
3-7C-cycloalkylmethyl, cyano. hydroxy-2-4C-alkyl, 1-4C-alkoxy-2-4C-alkyl orR26.. 
with the proviso that at least one of R6, R7, R8 and R9 Is 1-4C-alkoxy-2-4C-alkyl, • 




R9 



R8 



R13^ ^R12 



R16 



or 
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R6 is hydrogen, 1-7C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkylmethyl, hydroxy-2-4C-alkyl, 1-4C- 
alkoxy-2-4C-alkyl or R26. 

R7 is hydrogen, 1-7C-alkyl, 3-7C-cycloalkyl, 3-7C"Cycloalkylmethyl, hydroxy-2-4C-alkyl, 1-4C- 
alkoxy-2-4C-alkyl or R26, and 

R8 and R9, together and including the nitrogen atom to which both are bonded, are a piperazin- 
1-yl radical substituted in 4-position by R17, a azocan-1-yl, azonan-1-yl, azecan-1-yl, tetrahydro- 
isoquinolln-2-yl, tetrahydro-6.7"dlnnethoxyisoquinolin-2-yl, 3,5-dimethyl-pyrazoM-yl, pyrazol-1-yl, 
2,6-dimethyl-morpholin-4-yl, 2,6-dimethyl-piperidin-1-yl, 4-ben2yl-piperidIn-1-yl, thiomorjDholin^- 
yl or 1H-1.2,4-triazoH-yl radical, 

or 

R6 is hydrogen, 1-7C-alkyl, 3-7C-<;ycloalkyi, 3-7C-cycloalkylmethyl, hydroxy-2-4C-alkyl, 1-4C- 
alkoxy-2-4C-alkyl or R26, 

R7 is hydrogen, 1-7C-alkyl, 3-7C-cycloalkyi, 3-7C-cycloalkylmethyl, hydroxy-2-4C-alkyl, 1-4C- 
alkoxy-2-4C-alkyl or R26, 

R8 is hydrogen, 1-7C-alkyl. 3-7C-cycloalkyl, 3-7C-Gycloaikylmethyl, hydroxy-2-4C-aikyl, 1-4C- 
alkoxy-2-4C-alkyl or R26, and 

R9 is cyano, AryM, R26, naphthyl. phenyl, phenyl substituted by R18 and/or R19, phenyl-1-4C- 
alkyl or phenyl-1-4C-alkyl substituted in the phenyl moiety by R20 and/or R21 , 

in which 

if R5 is a radical of the formula (b), 
either 

R10 and R11 independently of one another are hydrogen, 1-7C-alkyl, 3-7C-cycloalkyl, 3-7C-cy- 
cloalkylmethyl. hydroxy-2-4C-alkyl, 1-4C-alkoxy-2-4C-alkyl or R26, and 

R12 and R13, together and including the nitrogen atom to which both are bonded, are a pipera- 
zin-1-yl radical substituted in 4-position by R17. a azocan-1-yl, azonan-1-yl. azecan-1-yl, tetrahy- 
drolsoquinolin-2-yl, tetrahydro-6,7-dimethoxyisoquinolin-2-yl, 3,5-dimethyl-pyrazoH-yl, pyrazol- 
1.yl, 2,6-dimethyl-morpholin-4-yl. 2,6-dimethyl-plperidin-1-yl, 4-benzyl-piperidin-1-yl. 
thiomorpholin-4Tyl or 1 H-1 ,2,4-tija2ol-1 -yl radical, 

or 

R10 and R11, together and including the nitrogen atom to which both are bonded, are a 2,6- 
dimethyl-morpholin-4-yl, 2,6-dimethyl-piperidin-1-yl. 4-benzyl-piperidin-1-yl or thiomorpholin-4-yl 
radical, and 

R12 and R13, together and including the nitrogen atom to which both are bonded, are a pyrroli- 
din-1-yl. piperidin-1-yl. hexahydroazepin-1-yl, morpholin-^-yl, 4-(1-4C-alkyl-)-piperazin-1-yl. 
2,6-dimethyl-morpholin-4-yl, 2,6-dimethyl-piperidin-1-yl, 4-benzyl-piperidin-1-yl or thlomorpholin- 
4-yl radical, 

in which 

if R5 is a radical of the formula (c), 
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R14 is hydrogen. 1-7C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkyImethyl. hydroxy-2-4C-alkyl. 1-4C- 
alkoxy-2-4C-alkyl or R26, and 

R15 and R16, together and with inclusion of the N-C(-)-N structure to which they are bonded are 
Aryl2, 

Aryl1 is 4-methylthiazol-2-yl. benzimida2ol-2-yl, 5-nitrobenzimidazol-2-yl, 5-chIorobenzinnidazol-2-yl, 
5-methylbenzimidazol-2-yl, 4-methylquina20lin-2-yl, benzothiazol-2-yl, benzoxazol-2-yl or pyrimi- 
din-2-yl, 

Aryl2 is 1-methyl-4-oxo-4,5-dihydro-1H-imidazol-2-yl, imldazol-2-yl, 4,5-dicyano-lmldazol-2-yl, 4-me- 
thyHmidazol-2-yl. 4-ethyl-benzimldazol-2-yl, 4-acetyl-imldazol-2-yl, 1H-[1.2,4]trlazo!-3-yl, benz- 
imidazol-2-yl, 1-methyl-benzimldazol-2-yl. 1-ethyl-benzlmidazol-2-yl, 6,6-dlmethyl-benzimldazol- 
2-yl, purln-8-yl, 6-amino-7-methyl-7H-purine-8-yl, 1,6-dimethylimidazo[4.5-b]pyridin-2-yl. 1,5,6- 
trlmethylimidazo[4,5-b]pyridin-2-yi, 1 ,3-dimethyl-3,7-dihydro-1 H-purine-2,6-dione-8-yl. 7-ethyl-3- 
methyl-3,7-dihydro-purine-2,6-dione-8-yl. 1 ,3,7-trimethyl-3.7-dihydro-purine-2.6-dione-8-yi. thia- 
diazoiyl, 1 ,4-<iihydrotetrazol-5-yl. 2H-[1,2,4]triazol-3-yl. 1,3-dihydrobenzim!dazol-5-yl. 1H-tetrazol- 
5-yl, pyrimidin-2-yl or 4,6-dimethyl-pyrimidin-2-yl, 

R17 is fonnyl, 3-7C-cycloalkyl, 3-7C-cycloalkylmethyl. 1-4C-alkoxycarbonyl-1-4C-alkyl, 1-4C- 
alkylcarbonyl, hydroxy-2-4C-alkyl, 1-4C-alkoxy-2-40alkyl, hydroxy-2-4C-alkoxy-2-4C-alkyl, 1- 
4C-alkoxy-2-4C-alkoxy-2-4C-alkyl. phenyl, phenyl substituted by R22 and/or R23, 
[benzo(1.3)dioxol]-5-ylmethyl, phenyI-1-4C-alkyl or phenyl-1-4C-alkyl substituted in the phenyl 
moiety by R24 and/or R25, 

R18 is halogen, nitro, carboxyl, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy. 

R19 is halogen, 1-4C-alkyl or 1-4C-a!koxy. 

R20 is halogen, nitro, carboxyl, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy, 
R21 is halogen, 1-4C-alkyl or 1-4C-a!koxy, 

R22 Is halogen, nitro, carboxyl, 1-4C-alkyl, 1-4C-alkylcarbonyl, trifluoromethyl or 1-4C-«lkoxy. 
R23 is halogen, 1-4C-alkyl or 1-4C-alkoxy, 

R24 is halogen, nitro, carboxyl, 1-4C-aikyl, trifluoromethyl or 1-4C-alkoxy, 
R25 Is halogen, 1-4C-alkyi or 1-4C-alkoxy. 
R26 is R27(R28)N-2-4C-aIkyl wherein 

R27 and R28. together and including the nitrogen atom to which both are bonded, are a pyrrolidin-1-yl. 
piperidin-1-yl, piperazin-1-yl, 4-(1-4C-alkyl-)piperazin-1«yl, azepan-1yl, azocan-1-yl. azonan-1-yl, 
azecan-1-yl, tetrahydroisoquinolin-2-yl, tetrahydro-6,7-dimethoxyisoquinolin-2-yl. 3,5-dimethyl- 
pyrazol-1-yl, pyrazol-1-yl, morpholin^-yl. 2.6-dimethyl-morpholin-4-yl, 2,6-dimethyl-piperidin-1-yl, 
4-benzyl-piperidin-1-yl, thiomorpholin-4-yl or 1H-1,2,4-triazoH-yl radical, 

the salts of these compounds, as well as the N-oxides, enantiomers, E/Z isomers and tautomers of 

these compounds and their salts. 
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2. Compounds of formula 1 according to claim 1 in which 
R1 is 1-4C-allcyl. 

R2 is 1-4C-all<oxy. S-eC-cycloalkoxy, 3-6C-cycloa!kylmethoxy, or 1-4C-alkoxy which is completely 

or predominantly substituted by fluorine, 
R3 is 1-4C-all<oxy, 3-6C-cycloall<oxy. 3-6C-^ycloalkylmethoxy. or 1-4C-alkoxy which is completely 

or predominantly substituted by fluorine, 
R4 is hydrogen, halogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy, 
R5 is a radical of the formulae (a), (b) or (c) 



in which 

if R5 is a radical of the fomnula (a), 
either 

R6 is hydrogen, 
R7 Is hydrogen, 

R8 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkylmethyl or 1-4C-alkoxy-2-4C-alkyl. 
and 

R9 is hydrogen. 1-4C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkylmethyl or 1-4C-alkoxy-2-4C-alkyl, 
with the proviso that at least one of R8 or R9 is 1-4C-alkoxy-2-4C-alkyl, 

or 

R6 is hydrogen, 

R7 is hydrogen, 1-4C"alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl, and 
R8 and R9. together and including the nitrogen atom to which both are bonded, are a pipera^n- 
1-yl radical substituted in 4-position by R17. a azocan-1-yI, azonan-1-yl, azecan-1-yl. tetrahydro- 
isoquinolin-2-yl, tetrahydro-6,7-dimethoxyisoquinolin-2-yl, 3,5-dimethyl-pyrazol-1-yl. pyrazol-1-yl, 
2,6-dimethyl-morpholin-4-yl, 2,6-dimethyl-piperidin-1-yl, 4-ben2yl-piperidin-1"yl or thiomorpholin- 
4-yl radical, 

or 

R6 is hydrogen, 

R7 is hydrogen, 1-7C-alkyl. 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl, 

R8 is hydrogen, 1-7C-alkyl, 3-7C-cycloalkyl or 3-7C-cyc!oalkylmethyl, and 

R9 is cyano, Aryl1, R26, naphthyl, phenyl, phenyl substituted by R18 and/or R19, phenyl-1-4C- 

alkyl or phenyl-! -4C-alkyl substituted in the phenyl moiety by R20 and/or R21, 




in which 
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if R5 is a radical of the formula (b), 
either 

R10 and R11 independently of one another are hydrogen, 1-4C-allcyl, 3-7C-cycloali^yl or 
3-7C-cycloalkyImethyl, and 

R12 and R13, together and including the nitrogen atom to which both are bonded, are a pipera- 
zin-1-yl radical substituted In 4-position by R17, a azocan-1-yl, azonan-1-yl, azecan-1-yl, tetrahy- 
droisoquinorm-2-yl. tetrahydro-6,7-dimethoxyisoquinolin-2-yl, 3,5-dimethyl-pyra2ol-1-yl, pyrazol- 

1- yl, 2.6-dimethyl-morpholin-4-yl, 4-benzyl-piperidin-1-yl or 2,6-dimethy!-piperidin-1-yl radical. 

or 

R10 and R11, together and including the nitrogen atom to which both are bonded, are a 2,6-dl- 
methyl-morpholin-4-yl, 4-benzyl-piperidin-1-yl or 2,6-dimethyl-piperidin-1-yl radical, and 
R12 and R13, together and including the nitrogen atom to which both are bonded, are a pyrroli- 
din-1-yl, piperidin-1-yl. hexahydroazepin-1-yl, morpholin-4-yl, 4-(1-4C-alkyl-)-piperazin-1-yl, 
2,6-dimethyl-morpholin-4-yl, 4-benzyl-plperidinyl or 2.6-dimethyl-piperidin-1-yl radical, 

in which 

if R5 is a radical of the formula (c). 
R14 is hydrogen, and 

R15 and R16. together and with inclusion of the N-C(-)-N structure to which they are bonded are 
Aryl2, 

Aryl1 is 4-methylthiazol-2-yl, benzimidazol-2-yl, 5-nitrobenzlmidazol-2-yl, 5-chlorobenzimidazol-2-yl. 
5-methy!benzimidazol-2-yl, benzothiazol-2-yl or benzoxazol-2-yl, 

Aryl2 is 1-methyl-4-oxo-4,6-dihydro-1H-imidazoi-2-yl, imidazol-2-yl, 4,5-dicyano-imidazoI-2-yl. 4-me- 
thyl-imidazol-2-yl, 4-ethyl-benzimidazoI-2-yl, 4-acetyl-imidazol-2-yl, 1H-[1,2,4]triazol-3-yl. benz- 
imidazol-2-yl, 1-methyl-benzimidazol-2-yl, 1^thyl-benzimidazol-2-yl, 5,6-dimethyl-benzimldazol- 

2- yl. purin-8-yl, 6-amino-7-methyl-7H-purine-8-yl, 1,6-dimethylImidazo[4,5-b]pyridin-2-yl, 1,6,6- 
trimethyllmidazo[4,5-b]pyridin-2-yl, 1 .3-dlmethyl-3,7-dihydro-1 H-purine-2.6-dione-8-yl, 7rethyl-3- 
methyl-3,7-dihydro-purine-2,6-dione-8-yl, 1,3,7-trimethyl-3.7-dihydro-purine-2.6-dione-8-yl or 
1H-[1,2,4]triazoI-3-yl. 

R17 is formyl, 3-7C-cydoalkyl, 3-7C-cycloalkylmethyl, 1-4C-alkoxycarbonyl-1-4C-alkyl, 1--4C- 
alkylcarbonyl, hydroxyethyl, 1-2C-alkoxyethyl, hydroxy-2-4C-alkoxyethyl, 1-2C-alkoxy-2-4C- 
alkoxyethyl, phenyl, phenyl substituted by R22 and/or R23, [benzo(1.3)dioxol]-5ylmethyl. phenyl- 
1-4C-alkyl or phenyl-1-4C-alkyl substituted in the phenyl moiety by R24 and/or R25, 

R18 is halogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy, 

R1 9 is halogen, 1 -4C-alkyl or 1 -4C-alkoxy, 

R20 is halogen, nitro. 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy, 

R21 is halogen, 1-4C-alkyl or 1-4C-alkoxy, 

R22 is halogen, nitro, 1-4C-alkyl, 1-4C-alkylcarbonyl, trifluoromethyl or 1-4C-alkoxy, 

R23 Is halogen, 1-4C-alkyl or 1-4C-alkoxy, 

R24 is halogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkqxy, 
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R25 is halogen, 1 -4C-alkyl or 1 -4C-alkoxy, 
R26 is R27(R28)N-2-4C-aIkyl wherein 

R27 and R28. together and including the nitrogen atom to which both are bonded, are a pyrrolidin-1-yl, 
piperidin-1-yl, piperazin-1-yl, 4-(1-4C-alkyl-)piperazin-1-yl, azepan-1yl, azocan-1-yl, azonan-1-yl. 
azecan-1-yl, morpholin-4-yl or thiomorpholin-4-yl radical, 

the salts of these compounds, as well as the N-oxides. enantiomers, E/Z isomers and tautomers of 

these compounds and their salts. 

3- Compounds of fonrtula 1 according to claim 1 in which 

R1 is methyl, 

R2 is 1-4C-alkoxy, 

R3 is 1-4C-alkoxy, 

R4 is hydrogen, 

R5 is a radical of the fomiulae (a), (b) or (c) 



in which 

if R5 is a radical of the fomiula (a), 
either 

R6 is hydrogen, 
R7 is hydrogen, 

R8 is hydrogen or methoxy-2-40alkyl, 
R9 is methoxy-2-4C"alkyl, 

or 

R6 is hydrogen. 
R7 is hydrogen, and 

R8 and R9, together and including the nitrogen atom to which both are bonded, are a piperazin- 
1-yl radical substituted in 4-position by R17, a tetrahydroisoquinolin-2-yl, tetrahydro-6,7- 
dimethoxylsoquinolin-2-yl, 3,5-dimethyl-pyrazoH -yl, pyrazoH -yl, azocan-1 -yl, azonan-1 -yl, 
azecan-1-yl, 4-benzyl-piperidin-1-yl or thlomorpholin-4-yl radical. 

or 

R6 Is hydrogen, 
R7 is hydrogen, 
R8 is hydrogen, and 




R9 



R8 



R13^ ^R12 



R16 
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R9 is cyano, Aryl1, morphorm-4-ylethyl, naphthyl, phenyl, phenyl-1-2C-alkyl, 3.4- 
dimethoxybenzyl or 3,4-dimethoxyphenylethyl. 



in which 

if R5 is a radical of the formula (b). 
R10is hydrogen, 
R11 is hydrogen, and 

R12 and R13, together and including the nitrogen atom to which both are bonded, are a pipera- 
zin-1-yl radical substituted in 4-position by R17, a tetrahydroisoquinolin-2-yl, tetrahydro-6.7- 
dlmethoxylsoquinolin-2-yi, 4-benzyl-pf peridln-1 -yl. 3.5-dimethyl-pyrazoH -yl, pyrazol-1 -yl, 
azocan-1-yl, azonan-1-yl orazecan-1-yl radical, 



in which 

if R5 is a radical of the formula (c), 
R14 is hydrogen, and 

R15 and R16. together and with inclusion of the N-C(-)-N structure to which they are bonded are 
Aryl2, 

Aryl1 Is 4-methylthlazol-2-yl, benzimidazol-2-yl or benzothlazol-2-yl, 

Aryl2 is 1-methyl-4-oxo-4,5-dihydro-1H-lmldazol-2-yI, imidazol-2-yl or benzimidazol-2-yl. 

R17 is acetyl. (2-hydroxyethoxy)ethyl, cyclohexyl, ethoxycarbonylmethyl, phenyl, [benzo(1 ,3)dioxo!]- 

5-ylmethyl, 2-methoxyphenyl, 3-trifluoromethylphenyl. 4-acetyIphenyl or benzyl, 
the salts of these compounds, as well as the N-oxIdes, enantiomers, E/Z isomers and tautomers of 
these compounds and their salts. 



4, Compounds of formula 1 according to claim 1 in which 

R1 is methyl, 

R2 is methoxy or ethoxy, 

R3 is methoxy, 

R4 is hydrogen. 

R5 is a radical selected from 
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the salts of these compounds, as well as the N-oxides, enantiomers, E/Z isomers and tautomers of 
these compounds and their salts. 

5. A compound of formula 1 according to claim 1 selected from 

4-{(4aR. 1 0bS)-9-Ethoxy-8-methoxy-2-methyl-1 ,2,3,4,4a. 1 0b-hexahydro-benzo[cl[1 ,61naphthyridin-6-yl)- 
N-{1 -methyI-4-oxo-4.5-dihydro-1 H-imidazol-2-yl)-benzamide; 

N-(1-Amino-1-azocan-1-yl-methylene)-4-{(4aR,10bS)-9-ethoxy-8-methoxy-2-methyl-1.2,3,4,4a,10b- 
hexahydro-benzo[c][1,6]naphthyridin-6-yl)-benzamlde; 

N-[i-(4-Acetyl-piperazin-1-yl)-1-amino-methyleneH-{(4aR,10bS)-9-ethoxy-^-methoxy-2-methyl- 
1,2,3,4,4a,10b-hexahydro-benzoIc]I1,6]naphthyrldin-6-yl)-benzamlde: 

N^1-[4^(4aR.10bS)-9-Ethoxy-^HTiethoxy-2-methyl-1,2.3,4.4a,10b-hexahydro-benzo[clt1,6]naphthyridln- 
6-yl)-phenyl^methanoyl^N•-{(R)-1 -phenyl-ethyl)-guahldlne; 
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N-{1-[4K(4aR.10bS)-9-Ethoxy-8-methoxy-2-methyl-1.2,3.4,4aJ0b-hexa 
6-yl)-phenyll-nnethanoyl}-N'-((S)-1-phenyl-ethyl)-guanidine; 

N-[1 -Amino-1 -(4-ben2yl-pipera2in-1 -yl)-methyleneH-((4aR, 1 0bS)-9-ethoxy-8-methoxy-2-methyl- 
1^2.3,4.4a,10b-hexahydro-benzo[c]t1,6]naphthyridin-6-yl)-benzamide; 

N-{1 -Amino-1 -[4-(2-methoxy-phenyl)-piperazin-1 -yl]-methylene}-4-({4aR. 1 0bS)-9-ethoxy-8-methoxy-2- 

methyl-1,2,3,4,4a,10b-hexahydro-benzo[c]l1,6]naphthyridin-6-yl)-benzamide; 

N-[1 -(3,5-Dimethyl-pyrazoH-yl)-1 -imino-methylH-((4aR.1 0bS)-9-ethoxy-8-methoxy-2-methyl- 

1 .2,3.4,4a.1 Ob-hexahydro-benzo[c][1 .6]naphthyridin-6-yl)-benzamide; 

NK1-[4-((4aR,10bS)-9-Ethoxy-8-methoxy-2-methyl-1,2,3,4,4a.10b-hexah 

6-yl)-phenyl]-methanoyl}-N'-naphthalen-1-yl-guanidine; 

N^1-[4-((4aR.10bS)-9-Ethoxy-8-methoxy-2-methyl-1.2.3,4,4a,10b-hexahydr^^ 
6-yl)-phenyl]-methanoyl}-N'-(4-methyl-thiazol-2-yl)-guanidine; 

N-[1 -(tetrahydroisoquinolin-2-yl)-1 -iminomethylH-((4aR. 1 0bS)-9-ethoxy-8-methoxy-2-methyl- 
1 ,2,3,4,4a.1 Ob-hexahydrobenzo[cK1 ,6]naphthyridin-6-yl)-benzamide; 

N-(1 H-benzoimidazoI-2-yl)-N'-{1 -[4-((4aR. 1 0bS)-9-ethoxy-8-methoxy-2-methyl-1 .2.3,4,4a, 1 0b- 
hexahydro-benzo[c][1,6]naphthyridin-6-yl)-phenyl]-methanoyl}-guanidine; 

N-{1 -[4-((4aR, 1 0bS)-9-Ethoxy-8-methoxy-2-methyH .2,3.4.4a, 1 0b-hexahydro-benzo[clI1 .6]naphthyridm- 
6-yl)-phenyll-methanoyl}-N-phenyl-guanidine; 

N-(1 -Amino-1 -thiomorpholin-4-yl-methylene)-4-((4aR. 1 0bS)-9-ethoxy-8-methoxy-2-methyl- 
1 .2,3,4,4a. 1 0b-hexahydro-benzo[c]il ,6]naphthyridm-6-yl)-benzam^^ 

N^i -Amino-1 -[4-(3-trifluorometliyl-phenyl)-piperazin-1 -yl]-methylene}-4-((4aR, 1 0bS)-9-ethoxy-8- 
methoxy-2-metliyl-1.2,3.4,4a.10b-hexahydro-benzo[c][1 ,6]naptitliyridin-6-yl)-benzamide; 
N-[1 -Amino-1 -(4-plienyl-piperazin-1 -yl)-methylene]-4-((4aR, 1 0bS)-9-ethoxy-8-metlioxy-2-methyl- 
1 .2,3.4,4a.1 Ob-hexaliydro-benzo[c][1 ,6]naphthyridin-6-y1)-benzamide; 

.[4.((4aR. 1 0bS)-9-Ethoxy-8-methoxy-2-'methyl-1 ,2,3.4.4a, 1 0b-hexahydro-benzo[c][1 .6]naphthyridin- 
6-yl)-phenyi]-metlianoyi}-N'-cyano-guanidine; 

N-{1 -[4K(4aR. 1 0bS)-9-.Ethoxy-8-methoxy-2-meUiyl-1 ,2,3,4.4a. 1 0b-hexaiiydro-benzo[c]I1 .6]naplithyridln- 

6-yl)-phenyi]-methanoyl}-N'-(2-morpholin-4-yl-etliyl)-guanidlne; 

N-[2-{3.4-Dimetboxy-phenyl)-ethyll-NH1W(4aR.10bS)-9-ethoxy-8-meth^ 

liexahydro-benzo[c][1.6]naphthyridin-6-yl)-phenyi]-methanoyi}-guanldine; 

N-(3.4-Dimethoxy-benzyl)-N*-{1 -[4-((4aR, 1 0bS)-9-ethoxy-8-methoxy-2-methyl-1 .2,3,4.4a, 1 0b- 

hexahydro-benzo[c][1,6]naphthyridin-6-yl)-phenyl]-methanoyl}-guanidlne; 

N^l -Amino-1 -(4-benzyl-piperidin-1 -yl)-methylene]-4-((4aR, 1 0bS)-9-ethoxy-8-metlioxy-2-methyl- 

1 ,2,3,4,4a, 1 0b-hexahydrobenzotc][1 ,6]naphthyridin-6-yl)-benzamide; 

N-t1-Amino-1-(6,7-dimethoxy-3,4<lihydro-1H-isoquinolln-2-yl)-methylene]-4-{(^^ 

methoxy-2-methyl-1 ,2,3,4,4a, 1 0b-hexahydro-benzolc][1 ,6]naphthyridin-6-yl)-benzamide; 

N4i-[4-((4aR,10bS)-9-Ethoxy-8-methoxy-2-methyl-1,2.3,4,4a,10b-hiexahydro- 

be^zo[G][1,6]nap^^thyridin-6-yl)-phenyl]-methanoyl^N,N-bis-{2-methoxy-em^^^ 

N-(1.Amino-H4-I2-<2-hiydroxy-ethoxy)-etliyll-piperazin-1-yl}-meft^^ 

methoxy-2-metliyI-1 ,2.3.4,4a,10b-liexahydro-ben2olc][1 ,6]naplithyridin-6-yl)-benzaraide; 
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N-[1-Amino-1-(4-benzo[1,3]dioxol-5-ylmethyl-piperazin-1-yI)-methylene^^^^ 

methoxy-2-methyl-1 ,2.3,4.4a.1 Ob->hexahydro-benzo[c][1 .61naphthyridin-6-yl)-benzamide; 

N-[1-Amino-1-(4-cyclohexyl-piperazln-1"yl)-methylenel-4-((4aR,10bS)-9-et^ 

1, 2,3,4,4a. 10b-hexahydro-benzo[c]t1,6]naphthyridin-6-yl)-benzamide; 

[4-(1 -Amino-H1 -[4-((4aR, 1 0bS)-9-ethoxy-8-methoxy-2-methyI-1 ,2,3.4,4a J 0 

benzo[c][1.6]naphthyridin-6-yl)-phenyl]-methanoylimino}-methyl)-piperazin acid ethyl ester, 

N-{1 -[4-{4-Acetyl-pheny l)-piperazin-1 -yl]-1 -amlno-methyleneH-((4aR. 1 0bS)-9-ethoxy-8-methoxy-2- 
methyl-1 ,2,3.4.4a, 1 0b-hexahydro-benzo[c]l1 ,6]naphthyridin-6-yl)-benzamide; 

or a salt of this compound, a N-oxide, enantlomer, E/Z isomer or tautomer of this compound or a salt 
therof. 

6. Compounds of formula 1 according to claim 1 in which 
R1 is 1-4C-al!<yl, 

R2 is hydroxyl. 1-4C-alkoxy, 3-7C-cycloaIkoxy, 3-7C-cycloall<ylmethoxy. or 1-4C-all^oxy which is 

completely or predominantly substituted by fluorine. 
R3 is hydroxyl, 1-4C-alkoxy. 3-7C^ycloalkoxy. 3-7C-cycloalkylmethoxy, or 1-4C-alkoxy which Is 

completely or predominantly substituted by fluorine, 
or in which 

R2 and R3 together are a 1-2C-alkylenedioxy group, 

R4 is hydrogen, halogen, nitro, i-4C-alkyl, trifluoromethyl or 1-4C-alkoxy. 

R5 Is a radical of the fomiulae (a), (b) or (c) 



in which 

if R5 is a radical of the formula (a), 
either 

R6 is hydrogen. 1-7C-alkyl. 3-7C-<:ycloalkyl. 3-7C-cycloalkylmethyl or hydroxy-2-4C-aIkyl, 
R7 is hydrogen, 1-7C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkylmethyl or hydroxy-2-4C-alkyl. and 
R8 and R9, together and Including the nitrogen atom to which both are bonded, are a piperazin- 
1-yl radical substituted in 4-posltlon by R17, a azocan-1-yl. azonan-1-yl, azecan-1-yl, tetrahydro- 
isoqulnolin-2-yl, 3,5-dimethyl-pyrazoH-yl, pyrazoH-yl. 2,6-dimethyl-morpholin-4-yl, 2,6-dime- 
thyl-piperidin-1-yl, thiomorpholin-4-yl or 1H-1,2.4-triazol-1-yl radical. 

or 

R6 is hydrogen, 1-7C-alkyl. 3-7C-cycloalkyl. 3-7C-cycloalkylmethyl or.hydroxy-2-4C-alkyl. 
R7 is hydrogen. 1-7C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkylrpethyl or hydroxy-2-4C-alkyl, 




wo 2004/018465 PCT/EP2003/008996 

-59- 

R8 is hydrogen, l-TC-alkyl. 3-7C-cycloalkyl, 3-7C-cycloalkylmethyl or hydroxy-2-4C-alkyl, and 
R9 is Aryl1, naphthyl, plienyl, phenyl substituted by R18 and/or R19, phenyl-1-4C-alicyl or 
phenyH-4C-alkyl substituted in the phenyl moiety by R20 and/or R21, 

In which 

if R5 is a radical of the formula (b). 
either 

R10 and R11 Independently of one another are hydrogen, 1-7C-alkyl. 3-7C-cycloalkyl. 3-7C-cy- 
cloalkylmethyl or hydroxy-2-4C-alkyl, and 

R12 and R13, together and including the nitrogen atom to which both are bonded, are a pipera- 
zin-1-yl radical substituted in 4-position by R17, a azocan-1-yl, azonan-1-yl, azecan-1-yl, 
tetrahydroisoquinorm-2-yl, 3.5-dimethyl-pyrazol-1-yl. pyrazoH-yl. 2,6-dimethyl-morphorm-4-yl. 
2,6-dimethyl-piperldin-1 -yl. thiomorpholin-4-yl or 1 H-1 ,2,4-triazoH -yl radical. 

or 

R10 and R11, together and including the nitrogen atom to which both are bonded, are a 2.6-dl- 
methyl-morpholin-4-yl, 2.6-dimethyl-piperidin-1-yl or thiomorpholin-4-yl radical, and 
R12 and R13, together and including the nitrogen atom to which both are bonded, are a pyrroll- 
din-1-yl. piperidin-1-yl. hexahydroazepin-1-yl, morpholin-4-yl. 4-(1-4C-alkyl-)-piperazin-1-yl. 
2.6-dimethyl-morpholin-4-yl. 2.6-dimethyl-piperidin-1-yl or thiomorpholin-4-yl radical, 

in which 

if R5 is a radical of the formula (c). 

R14 is hydrogen. 1-7C-alkyl, 3-7C-<)ycloalkyl. 3-7C-cycloalkylmethyl or hydroxy-2-4C-alkyl, and 
R15 and R16, together and with inclusion of the N-C(-)-N stmcture to which they are bonded are 
Aryl2. 

AryI1 is 4-methylthiazol-2-yl, benzimldazol-2-yl, 5-nitrobenzimidazol-2-yl, 5-chlorobenzimidazol-2-yl, 
5-methylbenzlmidazol-2-yl. 4-methylquinazolin-2-yl, benzothiazol-2-yl. benzoxazol-2-yl or pyriml- 
dln-2-yl, 

Aryl2 is 1-methyl-4-oxo-4,5-dihydro-1H-imldazol-2-yl. imidazol-2-yl. 4.5-dicyano-imldazol-2-yl. 4-me- 
thyHmidazol-2-yl. 4-ethyl-benzimidazol-2-yl. 4-acetyl-imidazol-2-yl, 1H-[1,2,4]triazoI-3-yl, benz- 
imidazol-2-yl. 1-methyl-benzimidazol-2-yl, 1-ethyl-benzimidazol-2-yl. 5,6-<limethyl-benzimidazol- 
2-yl. purin-8-yl, 6-amino-7-methyl-7H-purine-8-yl, 1,6-dimethylimidazo[4,5-b]pyridin-2-yl, 1,5,6- 
trimethylimidazo[4.5-b]pyridln-2-yl. 1 ,3-dimethyl-3,7-dihydro-1 H-purine-2.6-dione-8-yl, 7-ethyl-3- 
methyl-3.7-dihydro-purine-2,6-dione-8-yl, 1 .3.7-trimethyl-3.7-dihydro-purine-2,6-dione-8-yl. thia- 
diazolyl, 1.4-dihydrotetrazol-5-yl, 2H-[1 ,2.4]triazol-3-yl, 1.3-dihydrobenzlmidazo|.5-yl, 1H-tetrazol- 
5-yl. pyrimldln-2-yl or 4,6-dimethyl-pyrlmidin-2-yl. 

R17 is fbnnyl, 1-4C-alkylcarbonyl, 2-hydroxyethyl. phenyl, phenyl substituted by R22 and/or R23, 
phenyH-4C-alkyl or phenyl-1-4C-alkyl substituted In the phenyl moiety by R24 and/or R25, 

f*18 is halogen, nitro, carboxyl, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy, 

R!19* is halogen.' 1-4C-alkyl or 1-4C-alkoxy. 
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R20 is halogen, nitro. carboxyl, 1-4C-alkyl. trifluoromethyl or 1-4C-alkoxy, 
R21 halogen, 1 -4C-alkyl or 1 -4C-alkoxy. 

R22 halogen, nitro. carboxyl, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy, 
R23 halogen, 1-4C-alkyl or 1-4C-alkoxy. 

R24 halogen, nitro, carboxyl, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy, 
R25 halogen. 1-4C-alkyl or 1-4C-alkoxy, 

the salts of these compounds, as well as the N-oxIdes, enantlomers, E/Z isomers and tautomers of 
these compounds and their salts. 

7. Compounds of formula 1 according to claim 1, In which 
R1 is 1-4C-alkyl, 

R2 is 1-4C-alkoxy, 3-6C-cycloalkoxy, 3-60cycloalkylmethoxy, or 1-4C-alkoxy which is completely 

or predominantly substituted by fluorine. 
R3 is 1-4C-alkoxy, 3-6C-cycloalkoxy. 3-6C-cycloalkylmethoxy. or 1-4C-alkoxy which is completely 

or predominantly substituted by fluorine, 
R4 is hydrogen, halogen, nitro. 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy, 
R5 is a radical of the formulae (a), (b) or (c) 



in which 

if R5 is a radical of the formula (a), 
either 

R6 is hydrogen, 

R7 Is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl, and 
R8 and R9, together and including the nitrogen atom to which both are bonded, are a piperazin- 
1-yl radical substituted in 4-position by R17, a azocan-1-yl, azonan-1-yl. azecan-1-yl. tetrahydro- 
isoquinolin-2-yl. 3,5-dimethyl-pyrazol-1-yl, pyrazol-1-yl, 2,6<limethyl-morpholln-4-yl or2,6-dime- 
thyl-piperidin-1-yl radical, 

or 

R6 is hydrogen, 

R7 is hydrogen, 1-7C-alkyl, 3-7C-<ycloalkyl or 3-7C-<ycloalkylmethyl, 

R8 is hydrogen, 1-7C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl, and 

R9 is Aryl1, naphthyl, phenyl, phenyl substituted by R18 and/or R19, phenyHr4C-alkyl or 

phenyl-1-4C-alkyl substituted In the phenyl moiety by R20 and/or R21, 
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in which 

if R5 is a radical of the formula (b)^ 
either 

RIO and R11 independently of one another are hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl or 
3-7C-cycloalkylmethyl, and 

R12 and R13, together and including the nitrogen atom to which both are bonded, are a plpera- 
zin-1-yl radical substituted in 4-position by R17, a azocan-1-yl. azonan-1-yl, azecan-l-yl, tetrahy- 
drolsoquinolin-2-yl, 3,5-dimethyl-pyrazol-1-yl, pyrazol-1-yl, 2,6-dimethyI-morpholin-4-yI or 2,6-dN 
methyl-piperidin-1-yl radical, 

or 

R10 and R11, together and including the nitrogen atom to which both are bonded, are a 2,6-di- 
methyl-morpholin-4-yl or 2,6-dimethyl-piperidin-1-yl radical, and 

R12 and R13, together and including the nitrogen atom to which both are bonded, are a pyrroli- 
din-1-yl, piperidin-1-yl, hexahydroazepin-1-yl. morpholin-4-yI, 4-{1-4C-alkyl-)-pipera2in-1-yl, 
2,6-dimethyl-morpholln-4-yl or 2,6-dimethyl-piperidin-1-yl radical, 

in which 

if R5 is a radical of the formula (c), 
R14 is hydrogen, and 

R15 and R16, together and with inclusion of the N-C(-)-N structure to which they are bonded are 
Aryl2. 

Aryl1 is 4-methylthiazol-2-yl. benzimidazol-2-yl, 5-nitrobenzimidazol-2-yl, 6-chlorobenzimidazol-2-yl, 
5"methylbenzimidazol-2-yl, benzothiazol-2-yl or benzoxazol-2-yl, 

Aryl2 is 1-methyM-oxo-4.5-dihydro-1H-imidazol-2-yl, imidazol-2-yl, 4.5-dicyano-imidazoI-2-yl, 4-me- 
thyl-imidazol-2-yl. 4-ethyl-benzimidazol-2-yl, 4-acetyHmidazol-2-yl, 1H-[1,2,4]triazol-3-yl, benz- 
imidazol-2-yl, 1-methyI-benzimldazol-2-yl, 1-ethyl-benzimidazol-2-yl, 5.6-dimethyl-benzlmldazol- 
2-yl, purin-8-yl, 6-amino-7-methyl-7H-purine-8-yl, 1,6-dimethylimidazo[4,&-b]pyridm-2-yl, 1,5,6- 
trimethylimlda20[4,5-b]pyridin-2-yl, 1 ,3-dimethyl-3,7-dihydro-1 H-purine-2,6-dione-8-yl, 7-ethyl-3- 
methyl-3,7-dihydro-purine-2,6-dione-8-yl, 1,3,7-trimethyl-3,7-dihydro-purine-2,6-dlone-8-yl or 
1H-[1.2,4]triazol-3-yl, 

R17 is formyl, 1-4C-alkylcarbonyl, 2-hydroxyethyl, phenyl, phenyl substituted by R22 and/or R23, 

phenyl-1-4C-alkyl or phenyl-1-4C-alkyl substituted in the phenyl moiety by R24 and/or R25, 
R18 is halogen, nitro, 1-4C-alkyl or 1-4C-alkoxy, 
R19 is halogen, 1-4C-alkyl or 1-4C-alkoxy, 
R20 is halogen, nitro, 1-4C-alkyl or 1-4C-alkoxy, 
R21 is halogen, 1-4C-alkyl or 1-4C-alkoxy. 
R22 is halogen, nitro, 1-4C-alkyl or 1-4C-alkoxy, 
R23 Is halogen; 1-4C-alkyl or 1-4C-alkoxy, 
R24 is halogeri, nitro, 1-4C-alkyl or 1-4C-alkoxy, 
R25 is halogen, 1 -4C-alkyl or 1 -4C-alkoxy, 



wo 2004/018465 



PCT/EP2003/008996 



-62- 



the salts of these compounds, as well as the enantiomers. E/Z isomers and tautomers 
compounds and their salts. 

8. Compounds of formula 1 according to claim 1, in which 

R1 is methyl, 

R2 is 1-4C-alkoxy. 

R3 is 1-4C-alkoxy. 

R4 is hydrogen, 

R5 is a radical of the fbnnulae (a), (b) or (c) 



in which 

If R5 is a radical of the formula (a), 
either 

R6 is hydrogen, 
R7 is hydrogen, and 

R8 and R9. together and including the nitrogen atom to which both are bonded, are a piperazin- 
1-yi radical substituted in 4.position by R17, a tetrahydroisoquinolin-2.yl. 3,5-dimethyl-pyrazol-1- 
yl. pyrazoH-yl. azocan-1-yl, azonan-1-yl or azecan-1-yl radical. 

or 

R6 is hydrogen, 

R7 is hydrogen, and 

R8 is hydrogen or 1-4C-alkyl, and 

R9 is Aryl1 , naphthyl or phenyl-1 -2C-alkyl, 



if R5 is a radical of the fomnula (b), 
R10 is hydrogen or 1-4C-all<yl. 
R11 is hydrogen or 1-4C-alkyl, and 

R12 and R13. together and Including the nitrogen atom to which both are bonded, are a plpera- 
zin-1-yl radical substituted in 4-position by R17. a tetrahydrolsoquinolin-2-yl, 3,5-dimethyl-pyra- 
zoM-yl, pyrazol-1-yl. azocan-1-yl, azonan-1-yl or azecan-1-yl radical. 




in which 



in which 

if R5 Is a radical of the formula (c), 
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R14 is hydrogen, and 

R15 and R16, together and with inclusion of the N-C(-)-N stmcture to which they are bonded are 
Aryl2, 

Aryl1 is 4-methylthlazol-2-yl or benzothiazol-2-yl, 

Aryl2 is 1-methyl-4-oxo-4,5-dihydro-1H-imida2ol-2-yl, imidazol-2-yl, 4-methyl-imidazol-2-yl, 4-ethyl- 
benzimidazol-2-yl, 4-acetyl-imidazol-2-yl, ben2imidazol-2-yl. 1-methyI-ben2imidazol-2-yl. 1 -ethyl- 
benzimidazol-2-yl or 5,6-dimethy!-benzimidazol-2-yl, 

R17 is acetyl, 2-methoxyphenyl or benzyl, 

the salts of these compounds, as well as the N-oxides, enantiomers, E/Z isomers and tautomers of 
these compounds and their salts. 

9. Compounds of formula 1 according to claim 1. in which 

R1 is methyl. 

R2 is methoxy or ethoxy, 

R3 is methoxy, 

R4 is hydrogen, 

R5 is N-(1-methyl-4-oxo-4,5-dihydro-1H-im!dazol-2-yl)-amino, N-(1-amino-1-a20can-1-yl-methyle- 
ne)-amino, N-[1-(4-acetylpipera2ine-1-yl)-1-amlno-methylene]-amino, N-(N-(R)-1-phenylethyl)- 
guanidinyl, N-(N'-(S)-1-phenylethyl)guanidinyl, N-[1-amino-1-(4-benzylplperazine-1-yl)-methyle- 
ne]-amino, N41-amino-1-{2-methoxy-phenyl-piperazin-1-yl)-methy!eneHn^lno. N-[1-{3,5Hdimeth- 
yl-.pyrazol-1-yl)-1-imino-methyl]-amino, N-(N'-naphthalene-1-yl)guanidinyl, N-(N*-4-methylthiazol- 
2-yl)guanidinyl or N-[1-(tetrahydroisoquinoline-2«yl)-1 -imino-methyl]-amino, 

the salts of these compounds, as well as the enantiomers, E/Z Isomers and tautomers of these 

compounds and their salts. 

10- Compounds of formula 1 according to claim 1, in which the hydrogen atoms In positions 4a and 
10b are in the cis position relative to one anottier, the salts of tiiese compounds, as well as the 
N-oxides, enantiomers, E/Z Isomers and tautomers of tiiese compounds and their salts. 
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11. Compounds of formula 1 according to claim 1 which have with respect to the positions 4a and 
10b the configuration shown in formula (1*): 




the salts of these compounds, as well as the N-oxides, enantiomers. E/Z isomers and tautomers of 
these compounds and their salts. 

12- Compounds of fomiula 1 according to claim 1 for treating diseases. 

13. A pharmaceutical composition comprising one or more compounds of formula 1 according to 
claim 1 together with customary phannaceutical auxiliaries and/or excipients. 

14. The use of compounds of formula 1 according to claim 1 for producing phannaceutical composi- 
tions for treating respiratory disorders and/or dermatoses. 

15. A method for treating an illness treatable by the administration of a PDE4 inhibitor in a patient 
comprising administering to said patient in need thereof a therapeutically effective amount of a 
compound of formula 1 according to claim 1. 



16. A method for treating airway disorders and/or denmatoses in a patient comprising administering 
to said patient a therapeutically effective amount of a compound of fonmula 1 according to claim 1. 



